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L8 ANSWER 1 OF 1 USPATFULL on STN 

AB A method for producing a compound semiconductor single crystal by a 
liquid encapsulated Czochralski method, 

including containing a semiconductor raw material and an encapsulating 
material in a raw material melt -containing portion having a 
first crucible having a bottom and a cylindrical shape 
and a second crucible disposed within tlie 
first crucible and having a connnunicat 
hole communicating with the 
in a bottom portion thereof 
material melt-contain/ng 
crystal contact with a )s\Jio^^fS^^ ot the 
covered with the encapg^StiiJg materi 
crystal. A heater tein^rature is con6?dlled 
so that a diameter of a growing crystal becomes approximately 
equal to an inner diameter of the second 

crucible, and the crystal is grown by maintaining a surface of 

the growing crystal in a state covered with the encapsulating material 

until termination of crystal growth. 
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L9 ANSWER 1 OF 10 USPATFULL on STN 

AB A method for producing a compound semiconductor single crystal by a 
liquid encapsulated Czochralski method, 

including containing a semiconductor raw material and an encapsulating 

material in a raw material melt -containing portion having a 

first crucible having a bottom and a cylindrical shape 

and a second crucible disposed within the 

first crucible and having a communication hole 

communicating with the first crucible in a bottom 

portion thereof; melting the raw material by heating the raw material 
melt-containing portion; and groyino. a ^crystal by making a seed crystal 
contact with a surface of the raw melt in a state covered with 

the encapsulating material Und^h^/^IliagHiir tlie crystal. A 

heater temperature /sAsonfej?oTled so that ayA^'^'"'^^ 
diameter of a growimgndrystal beoaorne^ 
diameter of the second crucible, ^^na the crystal is 
grown by maintaining a surface of the growing crystal in a state covered 
with the encapsulating material until termination of crystal growth. 
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L9 ANSWER 2 OF 10 USPATFULL on STN 
AB A large semiconductor crystal has] 

low dislocation density of not m< 
crystal is preferably a single c 
GaSb, Si or Ge, and may have a 
than 1+10. sup. 16 cm. sup. -3 and a 
0.5+10. sup. 15 cm. sup. -3 to 1.5+10 



pot 



a diameter of at least 6 inches and a 
e than 1+10. sup. 4 cm. sup. -2. The 
stal of GaAs, or one of CdTe, InAs, 
itive boron concentration of not more 
arbon concentration of 
sup. 15 cm. sup. -3 with a 
very uniform concentration throughout the crystal. Such a crystal can 
form a very thin wafer with a low pislocation density. A special method 
and apparatus for producing such a\ crystal is also disclosed. 
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A large semiconductor crystal ip 



produced by charging a raw material 



into a crucible in a reactor tube, sealing the reactor tube with a 
flange on an open end of the tufee, pressurizing the interior of the tube 
to an elevated pressure with an I inert gas, heating the tube with an 
externally arranged heater to mqlt the raw material to form a raw 

id solidifying the raw material melt to 
second raw material such as a group V 
por from a reservoir into the melt in 
emiconductor material . The flange is 
eal member, of which the temperature 



material melt in the crucible, 
grow the semiconductor crystal 
element can be introduced as a ■ 
the crucible to form a compound 



sealed to the tube by an elastic 

is maintained below 400® C, throughout the process, to protect 
its elastic sealing properties. 



crystal 
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L9 ANSWER 4 OF 10 USPATFULL on STN 

AB An apparatus and method of providing 

low cost are provided. The apparatus 
crystal includes a reactor tube having 
side, formed of any one material select 
silicon carbide, silicon nitride, aluma 
or of a composite material with any oneV material selected from the group 
consisting of silicon carbide, silicon nitride, aluminum nitride, boron 
nitride, aluminum oxide, magnesium oxid^ mullite, and carbon as a base, 
and having an oxidation-proof or airtight film formed on the surface of 
the base, a kanthal heater arranged arouAi the reactor tube in the 
atmosphere, a flange attached at the open\end to seal the reactor tube, 
and a crucible mounted in the reactor tubd to store material of a 
semiconductor crystal. The material storecA in the crucible is heated and 
melted to form material melt. The material\melt is solidified to grow a 
semiconductor crystal. 
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L9 ANSWER 5 OF 10 USPATFULL on STN 

AB An apparatus for and method of prodlicing a large semiconductor crystal 

at a low cost are provided. The apparatus for producing a semiconductor 
crystal includes a reactor (1) having an open end at both ends thereof, 
that is formed of any material selected from the group consisting of 
silicon carbide, silicon nitride, alWinum nitride, and aluminum oxide, 
or of a composite material including I a base material selected from the 
group consisting of silicon carbide, Isilicon nitride, aluminum nitride, 
boron nitride, aluminum oxide, magneaium oxide, mullite, and carbon as a 
base, and including an oxidation-proot or airtight film formed on the 
surface of the base. The apparatus further includes a resistance heater 
(3) arranged around the reactor (1) ir 
attached at the open end to seal the 
mounted in the reactor (1) to store mai 
The material stored in the crucible (2] 



the atmosphere, a flange (9) 
factor (1), and a crucible (2) 
:erial of a semiconductor crystal, 
is heated and melted to form a 



material melt (60) . The material melt 
semiconductor crystal (50) . 



solidified to grow a 
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L9 ANSWER 6 OF 10 USPATFULL on STN 

AB A method and an apparatus for pulling a compound single crystal from a 
raw material molten solution is constructed to cause the solution to 
flow into a second crucible provided in a 



iEirst crucible containing the raw material molten 

solution which is continuously synthesized from a plurality of raw 
materials, through a communicating hole formed in the bottom portion of 
the second crucible. The single crystal is pulled 

while the raw material molten solution is continuously synthesized from 
the plurality of raw materials, whereby it is possible to pull a long 
single compound crystal through a single pulling step from the raw 
material molten solution which is contained in the second 
crucible. An excellent state of a solid-liquid interface is 
maintained to obtain a quality single crystal. 
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L9 ANSWER 7 OF 10 USPATFULL on STK 
AB An apparatus and method emplo 

control of a shape of a perip! 



^ing an interface heater segment for 
eral edge region of a solidification 
interface in a Czochralski cr^^stal pulling process are provided wherein 
an interface heater segment, Independently controllable from a primary 
heater, is provided at the le^el of the solidification interface around 
the periphery of the crucible, \ the interface heater segment being 
selectively controlled to influence the shape of the solidification 
interface at the peripheral edge region thereof, in order to eliminate 
problems experienced with edge \downturn at the peripheral edge region of 
the interface. 
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L9 ANSWER 8 OF 10 USPAT2 on STN ' 
AB A large semiconductor crystal has a 
low dislocation density of not more 



iiameter of at least 6 inches and a 
khan 1+10. sup. 4 cm. sup. -2. The 



crystal is preferably a single crystal of GaAs, or one of CdTe, InAs, 
GaSb, Si or Ge, and may havs a positive boron concentration of not more 
than 1+10. sup. 16 cm. sup. -3 md a carbon concentration of 
0.5+10. sup. 15 cm. sup. -3 to L . 5+10 . sup . 15 cm. sup. -3 with a 
uniform concentration throujhout the crystal. Such a crystal can form a 
very thin wafer with a low dislocation density. A special method and 
apparatus for producing sucli a crystal is also disclosed. 
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AB A large semiconductor crystal ib produced by charging a raw material 
into a crucible in a reactor tuDe, sealing the reactor tube with a 
flange on an open end of the tupe, pressurizing the interior of the tube 

inert gas, heating the tube with an 
It the raw material to form a raw 
nd solidifying the raw material melt to 
second raw material such as a group V 
por from a reservoir into the melt in 



to an elevated pressure with an 
externally arranged heater to m< i 
material melt in the crucible, 
grow the semiconductor crystal, 
element can be introduced as a 



the crucible to form a compound feemiconductor material. The flange is 
sealed to the tube by an elastic Iseal member, of which the temperature 
is maintained below 400° C. throughout the process, to protect 
its elastic sealing properties. 
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AB An apparatus and methoa of providing a large semiconductor crystal at a 
low cost are provided. The apparatus of producing a semiconductor 
crystal includes a reacnor tube having an open end at least one end 
side I formed of any one material selected from the group consisting of 
silicon carbide, silicon mitride, aluminum nitride, and aluminum oxide, 
or of a composite materiavL with any one material selected from the group 
consisting of silicon carbide, silicon nitride, aluminum nitride, boron 
nitride, aluminum oxide, magnesium oxide, mullite, and carbon as a base, 
and having an oxidation-proof or airtight film formed on the surface of 
the base, a kanthal heater \arranged around the reactor tube in the 
atmosphere, a flange attached at the open end to seal the reactor tube, 
and a crucible mounted in tfte reactor tube to store material of a 
semiconductor crystal. The imterial stored in the crucible is heated and 
melted to form material melt\ The material melt is solidified to grow a 
semiconductor crystal. 
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LIO ANSWER 1 OF 3 USPATFULL on STN 

AB A method for producing a compound semiconductor single crystal by a 
liquid encapsulated Czochralski method, 

including containing a semiconductor raw material and an encapsulating 

material in a raw material melt -containing portion having a 

first crucible having a bottom and a cylindrical shape 

and a second crucible dispose^ within the first 

crucible and having ( a iponanunicat/Tom hole 

communicating with th^TBirst Jbrv^fble in a bottom 

portion thereof; meltijig th^rafw material by heating the raw material 
melt-containing^pojPtig^Srl; and^growing a crystal by making a seed crystal 
contact with a sbjrxace of btte raw material melt in a state covered with 
the e neap sill at i(Jig mage^riaNl and by pulling up the seed crystal. A 
heater teiroWi&axjure isAzpntrolled so that a 

diameter o^^J growing crystal becomes approximately equal to an inner 
diameter of the second crucible, and the crystal is grown by maintaining 
a surface of the growing crystal in a state covered with the 
encapsulating material until termination of crystal growth. 
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AB A Czochralski method using radiation intercepting members (1, 9) is used 
for manufacturing a single crystal such as compound semiconductors with 
a high production yield using a material having a low thermal 
conductivity or with a small temperature gradient in the pulling 
direction. In this method, a coracle (6) having an opening is provided 
in a melt contained in a crucible (3) . A first 



member (1) is positioned on the coracle (6) to intercept heat radiation 
from the melt. A second member (9) supported by a crystal pulling shaft 
(8) is positioned on the first member (1) to cover an opening formed at 
the center of the first member (1) . Seeding is performed while heat loss 
is limited by intercepting the radiation with the first and the second 
members. After the seeding, a shoulder portion of a single crystal is 
formed while heat loss is still limited while intercepting the radiation 
with the members (1, 9) . A cylindrical body of the single crystal is 
pulled by the shaft (8) which also lifts the members (1, 9 ) . 
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AB A Czochralski method using radiation intercepting members (1, 9) is used 
for manufacturing a single crystal such as compound semiconductors with 
a high production yield using a material having a low thermal 
conductivity or with a small temperature gradient in the pulling 
direction. In this method, a coracle (6) having an opening is provided 
in a melt contained in a crucible (3) . A first 

member (1) is positioned on the coracle (6) to intercept heat radiation 
from the melt, A second member (9) supported by a crystal pulling shaft 
(8) is positioned on the first member (1) to cover an opening formed at 
the center of the first member (1) . Seeding is performed while heat loss 
is limited by intercepting the radiation with the first and the second 
members. After the seeding, a shoulder portion of a single crystal is 
formed while heat loss is still limited while intercepting the radiation 
with the members (1, 9) . A cylindrical body of the single crystal is 
pulled by the shaft (8) which also lifts the members (1, 9). 
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